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5 »#«S*J:t^^nSH^^SA^*1.>*-«^W^*- 

y^,^=,-X-t>-!l-*Til^-f'*- if;V3-X**vrS'-1f (GOD) *5 

H) won 
(PQQGDH) 0.««*«*6nTV>* («„^1 0-243786. WOO 

on 0/6 6 7 44. WOO 0/6 1 7 3 0) , 

««St>W5?SnTV.e (Blectrochen-istxy, 68(11), 869-871, ^> ' 
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m^it. -rato*. *5swtt, 

^^^^^^ 
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62 yjv^^^.^v7^y^immti^v^u-J^^^e2. ^jvn-^m^ 

P«-„ee S Wilson, Oxford Umversiiy 
Anthony R F. Tuner. Isao Karube and Qeroge b. wiiso , 

Press 1987 {CK^^nTV.^. ^ ^ ^ 
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10 



15 



PQQ^;Vn-7.fla7K«#*^->b^'=^-^b 5 6 2S:5S^@^^bU 

fe#i4*5^fo GB25U+100cytb-562«, PQQGDH25 U tC^UT 1 0 

0iS«CD^;m®cytb562*@«^b-rfeSm®. GB25U+lcytb-562t*. 
PQQGDH25 U l^l^bT 1 m^<D^)\^^<D cytb562 S:@^^bbX^^«M. 
100cytb-562«. J.IB GB25U+100oytb-562 cytb562 ^:I^*cytb562 fc^t^^^ 
^^t^UXab^m* GB25Uonly«. PQQGDH*^2 5UfatH^^nTV.^« 

PQQ W-:^fi5^*^^*^'>^^°-^^ ^ ^ 2«rlSl§@^^bU 

jr.^l|SE^t<^^;^n^X«lfe#tt^^T« GB25U+100pytb-562«^ 
5 PQQGDH25 U IC^UT 1 0 0B*(^^;l'icO cytb562 ^B^^bUTfe^^M. 
GB25U-.lpyt b-562 PQQGDH25 U IC^UT 1 cytb562 ^ 
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6 01 2B. E.COUB a*.yt.b562i:K.pne»moniaea*cytb562©T=/ 

HI 3B. PQQGDH«>SffiTiC*V.-Ci^;W-X*».bfctS«>K 
poeamoniae b a- A b662 (n5«7CS7,^f . 

20 
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10 



15 



20 



25 



mm (*M»^^^V.T rpQQGDHj tm-r^) -^^^^ PQQODHtt. 

^)VZi-7.^>^-<^m=i^^l^'r:^^'^^^^'-^^^' PQQGDH«, Ac i 
netobacter c a 1 c o a c e t i c u s ^V.<o^^cDt*f^^V.T^ 
O^mm^^nX^V) (b i o s c l. B l o t ecu. B l ochem. 

(1 995). 59 (8). 1 548-1 5 5 5), ^omm^Wi^n-^ 
>/f$nr5ymiS^J*^We»*^t'^nWS (MoI. Gen. Genet. 

(1 9 8 9) . 2 1 7 : 43 0-436) o 

«Acinetobacter c a 1 c o a c e t i c u s S*^7K^#P Q 
J i sode. et al- . Enz. Microbiol. Techno 

1 2 6. 4 9 1-496 (2 00 0) \zm^n^^^\zi^mmf3:Exmmx 

^M^ntcmX^^^^. ^^V.«WO0 0/6 1 7 3 OlC^^nTV.^<fc^^ 
WISi1i,J,t,fa±Ufc^^SPQQGDHfe^V.HWO0 0/6 6 7 44(C^$nT 

mmmu. m^^t. ^^Me««i*^c«^np^±<^^-^^^**^^^^^ 
^mm\zm^^^mi^^mBn(Dmhi.x\tz^h^u-j.cf>m^f^n^o 

t UT~> b ^ P-Ab 5 6 2 SrfflV.^ ^1 t)&^^-e#^o b ^ O-A 

b 5 6 2tbT«**t*iss^n^^^*^ fc^^^^;^^®**^>^^^"^b5 

6 2^fflV:.^^i:7&tT?#:5o 5 6 2H:^ffi^i^«U 

^oymm.^*^^^^^^ ^^b-CbJ^v., :k:^®*^6->bi^n^Ab562 
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6 



10 



SISK-rSSStt. «^a- E.ItegakiandL.P.Hager.Biochem.Biophy8. 
Ee, Commm.., 32. 1012-1019(1968), F. Merer et aL, J. Mol Biol., 148. 427- 
448(1981)KI2«^nTV.*. O-Ab 5 6 2tt--J 

»*v.ft*»MB«**->t-^o-Ab 5 6 2«.«a*e^**^«^j^ 

ffi«^*Blfi*»«^- ^^wawis^^sv-Hi. 

a-Ab 5 6 2Sr«SaU «ISUTt>*v>. B h f D- A b 5 

6 2 a>aeTIB?.Jtt. ^- Biocb^. 202 (2), 309-313 (199DCE«anTV. 

* E. a.U K 6 B h * n- A b 5 6 2 tSffltT SaCT 

>4?SnTV>2. (Tbwer.M.K.. abcAem Biopbys.AcU. 1143. 109-111 
(1993» . Cffl«e?B^«tt^» - B h ^ D-A b 5 6 2 t^. 

„ -risn A.o->h?a-Ab562aa«+(c3BBf 

«,Sa*'»% (ne40Val, Alal23Ser. Glnl26Ii.s; fcfc-U, B»a*b5 6 
2«,N*«©MetSltUT«r) . B.«>liK«*«©->hi'n-Ab562 

aeTocassses <e?»**6<da i a 2 4*^&a r g 1 2 9) *^ J-^* 

, »^Jgffi*6->t-i'a-Ab6 6 2*M!aUTfeJ:V>. «fctt- E.coBB»** 
«b 5 6 2ae^co«!»aaH (SB?.J»^8^)A 1 a 2 4*^6Ar g 1 2 9) * 

*Sa*<D->hi'D-Ab 5 6 2a6^®-«i:K»**»->bf n-Ab 5 6 2 

SE»iS*^6+^9->l-i'n-AbB6 2*iaaUTt,J:«. a&C- S.twlu. 
S.,whm»U™, K.pne»mondae. Tpestis. P.m,lltocida, S.pheumomae^ 
©«BMC**rs->hi'n-Ab 5 6 2 &fflv^T%>J:V^. 
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8 

0 0- 36K»*U<«1 : 5 0-1 : 1 0 0 ° « 



wo 02/073181 



9 



PCT/JP02/02191 



|g«>«l^**ffl«^»*S*«W'««=' 0 0 1-7 04 ^U^^'^J^lll 
-2 8 1 9 8 5«05?8««KE««)I«ttftr*Mai»®-ait^^--'-^« 



20 affis 



25 



1 fH:^g->^^P-Ab 5 6 2^ 
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5 0BaSn*5i^*^»^9'f^-(BCybCRevBamHI.KC^RevBamHI) 

in "R CvbC Rev Bam HI; 

e^GGGGO^cmACGA'TACrrcrGGTGATAGaCGrrGCGGO-. 

CvbCFww/oSP; „, /an 

B-QGGGGCCATGGCCGCrGATCCIGAAGACAATATGGAAACCC-S (E 

15 2?lJ#-^3) 

"bILs a »K*t B CybC F* N»I- K Cyb Bev m * ^ 
^.C«UT,«C.bC.VNco:- Bp.bCBevB,3.HI».V.«C.bC^W0 

n*n. pl^A-KcybC tp1ic99A-KcybCw/oSP *^r.p^99A^^bC t 
pT^A-Bc^Cw/o SP.*«i8Ufc. ^na* E.COU DH6 a«*K»Semb, 

i,a-:^>l/-Rt«SKHV.fcE.coliB«ffl->hf D-Ab 5 6 2® 
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v' h ^ P— A b 5 6 2 **C[)#'fej&««S^$n$^ h ^ D—A b 5 6 2 ^t^Kfi^ttSe 
10 tf$^ h ^ n~A b 5 6 2 it€^:«>^*f A^tlfc pTteSeA-KcybC t pTrc99A- 

Bcybc /^wMfei^^nfc*5fcT?2bo> vi-rnfe:^MT^^$n> ^vy^XA 

E.coliK *S^*5^t;t B ***5fe<Z)-> h n— A b 5 6 2 T^^'^j^^tlfeo ^ 
ne><Dm^;^:^i^«^ffiV>T, ^*mi^f^^lC«Vi^v'htJ7n— Ab 5 6 2(Dm 

15 plVcSDA-BcybC Vi« pTrc99A-K(5ybC J&^J^SfeJfeStlfe E.coU DH5 aW 
<£5 0 jtig/ml«>7>trS^U>&-^ty2 h;i'®L^fikklT 3 T'CXmrn^lZ 

20 2 ® 1 0 mMMOP Sm^Mxm^m,^(D(Dt>. DEAE-lbyopearl iZ^^m^ 

,:i'>^m^t2-^h^^y4-iz^r)mmvrco #e,n:feMe««sDSPAGE iz 

n— Ab 5 6 2 (Ommm-^ 562nm {C:cfett'53l7CX^i7 Jlt^L 

;fe>'h57n-Ab 5 6 2 7&«iiK$n;'^o 

25 ^M^J2 PQQGDH^>-h^a~-A C ^^B^^b^nfe^^m@CDf^5fe 

^^fc<i: DtiiSbfe Adnetobacter calcoaceticus ftjf^TK^ItP QQGDHS^ 
^^?^(3900 U-mgiprotein)JC PQQ 1 /^M^ CaClz ImM tf3i^^ z> iZlmX. 30 
^BtR>T^?fiT'r>=^a.^— hbfco ^n^. 100 i&»<D ImM CaCl2 Sr-^ty 
lOmM MOPS M«MpH7.0)l? 1 mM^l^tCo z^^^^ (No. C-7752)>6i e>^A 
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l3i^^v\Z lOmM MOPS mmMpIl7.0)}zmMV. 100 f&S© lOmM MOPS 

Z.(D^Z)iZ VxmU b 7t P Q Q G D H(25unit,0.64xl0 i0moD. cyt.c > 
5 mm(D 100 fg^;i'a. 0.64xlO-8mo])^llB^fc:;^J— 7j^>^>-X h 20mg tM^V 

cl©«M l%0^;i/:$^;i/T;V5^t:F^-&tf lOmMMOPSM 

«?g^^H7.0)4'"e 30 ^^jfiT^U ^e.lC10niMTrisM«^ (pH7.0)«=fi7? 
10 20 :5)-^^a-e^*^ b i/to C lOmM MOPS i^«l0^(pH7.O) 't'Tf 1 ^mSK± 

ImM CaCl2 ^^tS lOmM MOPS i^®?i^(pH7.0)^An, P<.-x-r 
15 X—^—iiVX. ^^§a?10mM:7xU>^7>'fb;^7U!5'A^ia^. i^*<&10ml 

mmt^X 25*0 Tffo feo Wlin«^+400mV vs Ag/AgOl WJP 

PQQGDH^a$:@;^bT^'5)^^IIM> P QQGDHt^<Dt;i/i6:(D 100 
mm(0 cyt.c <£@^UT2bS#^«@^fflVi> 731 U -^T>i^ti U 

25 ^t\Z. PQQGDHt-?-CD^;HgC©100f&«©<?yt.c^Hj£bWSSS^m@ 

®3^c:«PQQGDH^^@^bT&-5^m«M^ PQQGDHt-?-®^;!/ 

ic(D 100 ^»(^> cyt.c ^mi^Vx^^nmnU^m V^. :73: U 5^TMb;^7 U 'i'A 
^«^P<x>rx-^-iib7tt#©^^U7'l/— S/a>:^3-ySr^bfc:o -^-tl^ 
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4.2mM T®#m€i®l&^IISSffi«PQQGDH^HJ£'ft;^^«MT« O.SnA. 
PQQGDHi:^0^;VSc© 100 {g«<D cyt.c ^@^bTVi^#^«@l?«2 2 

^jiS^J4 PQQGDH^:->h^P>^Ab 5 6 2 ;&^B^^b^nf;:^ijimMg)l^5)c 
mStC J; 0 iifgibfe Acinetobacter calcoaceticus S^feK^ttP Q Q GD HP 

10 ^^?gE(3900 U-mriproteiii)fc PQQ l/iM. CaCk ImM ti^S J: "5 fc3ni;l> 30 
^Bt^^m-Tf'f h b/Sio C:n&, lOO^MCD lmMCaC5l2^"^tP 

lOmM MOPS MII^(pH7.0)T? 1 BifeS^f UfCo HJS^ 1 ^:^Lfc:^^T?BlMb 
fev- h ^ D— A b 5 6 2 (cyt.b562)^ ImM i:75:-& J; 5 \Z lOmM MOPS 
(pH7.0)(C^^i?b. 100 lOmM MOPS M«f^(pH7.0)-e— B^fe^Wbifcfe© 

15 ^i^SL/cic 

C <D J; ^ b b P Q Q G D H(25iiiiit,0.64xl0-i»mol), <yt.b562 it > 

:/;HP^® 100 0.64xlO-8moD^£|^NFfC:d— 3j^>^— X h 20mg iiU 

20 ZL(OmM (MMMM) ^> l%<Z)^;i/i$^;VT;i'xt: H^-^tf lOmMMOPSI^ 
1»?^(pH7.0)ft'T 30 ^mMr^'mWV. $ e> lOmM Tris (pH7.0)4'T?, 
20 b fee Jl (DWm^ lOmM MOPS M«(pH7.0) "^1 nm&.±. 

25 u i^ryw^ti u '^A>5>g>«f^^ti.g>'fe>ij— <^ffl v:>^^;vn— ::<.g)fhaij 

lSM-fe;VJC ImM CaCk ^^t^ lOmM MOPS i^«^(pH7.0) ^ An. ^'^T 
X— ^-tbT. i^Jg^lOmM:7aiU>'r>'fb:*7U»i7A<&SDA. 10ml 
^: bfeo ^ :i {CM«^<J: bTS^»J 4 T^fife bfc P Q Q G D H:fed:CJf 
cyt.b562:*^@^$nTVi^;^3-#>^-XhmS (S^^m® . M^^tbTS 
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M^it±X 25'CTfTo fe. TO«'ia+400mV vs Ag/AgCl ®^fi<&B3iPb;feo 

5 pQQGDHmmbmm^nx\^^^mmmm. as$nTVi^pQQGDH{c 

GDHfc^fbTl 0 0<g«©^;i<'iCCDcyt.b562J5«§gjt$nTVi-g>»^«Mx ^ 
tcmmiimm<0 Qyt.b562 )5«@^$nTViTP QQGDHJgr-^ST^Vim^KlOVi 

mM x(D^mm(Dm^mmmu. p q q o d Hmmm^itmmmmu 1.0 ha 

T> cyt.b562 ^SlHS'fbm^Tj)^ OnA, H^^tlTVi^ P QQGDHt'jt*bT^ 

cyt.b562y&^©^:^tlTVi;5#^MT?«5nA, H^^tlTVi^PQQ 
GDHlCMbT^^;VfC0 cyt.b562*^H^$nTVi^^*mMT?«6 5 nA 

15 -Am^nrzo cyt.h562 ^m^it-r^ctiz^-ox. PQQGDH®^/;!^^-^ 
izMT^j^^mmmn)^. pQQGDHm-mxm^it-^nxi^^^mmizit^. m 

■ 60 m&s±\Zi5i^rcL Z. t 

mmm e PQQGDHj:>^h^ n— a b 5 e 2 iS)m^i\^-^nrM^mm<Di^m 

mmm4 iimmz UTHMbfeP QQ GDH(25uiut,0.64xl0-i0mol). 
20 cyt.b562"9->y;K»^® 100^^;i'«. 0.64xlO-8moDSrl^^Jc:;«7— z|?>^— X 

htm 40mg^3«$nfe;*)-3j^>^— X h«@<z)^Mfctt{C3femL. MEJb 

xmmvrz. 

Z.<DmM^. iXCD^JV^ATAv^ll H^^ty lOmM MOPS mmmpH.7.0)^ 

25 t?3o^}-^ia-t?m*^L. ^efciomMTHsi^w^ (pm.o)'px 20 ^^uxm 

Wl^tzo ZiCOmm mmmM) Ji:i0mMMOPSMffilS(pH7.0)4'"T?1^^1£A± 

mmm? PQQGDH^->b^n-Ab 5 6 2tm^i[^^nrcmmmM^m\^^ 
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10 



M L*nT.^%PQQGDHtl 0 0«a«>c^.>.562*t69SSnXV.%B 
^^^g^^ ^ ^^ ^--./;r-K (ROD) fe f rvp m^q s 
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m^^m 6 Jc^f c Cytb562 ^?g'&L;^ViJt^^Ri©mMfc::feViTfe^;i/n 
© 2 0 m&s±<D!t^^^^Vito 

mmm9 ^;i/D-x:^4^'>^-if (god) ^^zfcvt.hsG2ibm^it.^n'r\,^ 

Aspej^us niger if (6 9U/mg protein) 5 

=L-y h t E.coH IZjz-DXm^^^MLrc Cytb562 4.3 x 10-8 mol (GOD ^ZM 
LTl 0 Om^ej^mizmmT^. 0.6mg)i:;^3— 3j^>^— Xh2 Omgt^M^ 

m.m^i^htcWzti~-:^>^~7.hmmizmmi^r^o z.(DmM^i%^)v^ 

x^^\^rdmMmM^^mm!:iv. ^wmz asia^pi. nm\z-ptwm:m\^^t:i. 
z. <Dmm^ 1 0 mM u >m.ij u ^ h.mm^ p hv.o i-sm 

'h^^A (CV) Sr2 S'CtrMailb/Sio iimSmS 5 0mV/seci:U -SOOmV 
d> S+300mV ®fgBI'T?«'fei&itH3 VtZo ^\ZZ. O^/t 2 0 mM 

*lim(D^m> ^&+300mV (vsAg/AgCl) f=ti£(r:Jofrt-g)«Mfli>0^*i/;p3— X 

fel^-e«mS3$nJ^Vi„ ;i©C:^i5D^^. god i<ht)lc: Cytb562 ^^rH^-fbLife^ 

;^e>fCl|&^+2 5 OmV (v sAg/AgCl tbT) 

5.0 mM x<Djt^nm.m^)AM\^rc ii^^. god 
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GOD i cyt.b562 S0jt'fbLfe«=^<£^ t tZl J: D . •^>D—\zmrf':^^^ 

HM^JIO nUX^u—)V:t^zyy-'ii (COD) :fecfctJ^ cvt.b562 ;&^*B^'fb^ 

5 n l/TvT-P— ^I'^t^ v^-if(COD; 12.77U/mgproteiii)l.5 :i- h(5.26 x 
10-10 moD«h E.coU (CcfcoTMSl^^fe^bfe C!ytb562 5.26 x 10-8 mol (COD 
^UTl 0 0#f^;i'Slc:ffiS-rS. 0.789 mg>ttl'-:^>^'-X h 2 Omg<t<& 

Vifco Jnom^^ 1 OmM :7acU>'TMb;^Ur>A<&^7^^X— iS'— a:UT# 
ty 1 0 mM U >mtl 'J ^ AM«^SpH7.0 tCgMb, 2 5 'C'T/t ^^/^^^^-^ D 1/ 
;^ -r- n — ^I-^JD # -5 ^S'J^ bfeo ^jQ^-ia «+400inV vs Ag/AgCl 

tbfeo Jt^jttMtbT. Cytb562^-^*7iViCODS^^b«^<&lRl— 

OmgiD'MtonXlOO i 500mg©3 WXt^H— inl^@6^5?^9 Om 

1 <om^:^^m}ahmm^Mm> 4.og o3-;^m:^ h u •:7Ams:i^tnb^«?$ 
isigzKs-mifes 1 0 0ml hi^tc%<D^mmmmiivxmmvrco 

^^^m 8 JC^-r. Cytb562 ^M^V-/3i\f^itmMM(Dmm\Z^\f^X%nUX 

b. 2^>':^5^AT(OthaiJ(c:feVi7:j^-?-©;s^j5 3 i^xt^p— 0.02111M 

::n\zMVX. Cytb562 ^^g-a-bfe COD SM(C:feViT«^$f 75:j;&^te^^b> 
3 U7.y^U—}V 0.02mM lc:*3ViT« 2 nA U^ii: Cytb562 fSiVOm^^CO 2 fllfiA 

25 ±©fS^^^bfco $e»tciif?Sllg®r3ixX5=-n-;i/fc:MbTt);S^«iafn-&-r^ 

Cytb562 ^m^^U\f>nM(D!i^^m(Dmzkm(D 2 0«i£l^iM<i:;5:ofe. 

HM^Jii :7;i^>^h'>;vy$>^-fk:Pi^ (fagd) ^^nzyhi7a-A 
h562-^m^it^nx\^^^mmmm:ioj:n^f'<jL—^—^mh>^±>'d— 
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Pichia sp. Ni-1 w^^<Dy)Vi7 h i^jir s >m.<m^ mm 2000-27 
0 8 5 5)^m\r^-^o yyvif h5^;PT$ >mmm^ lomM u >mf3 u 'Oh.m. 

FAOD (D^ttSlljeH. 25t:}C^ViT, 15mM 7 T>5^t°U 20mM :7 

5 re y — ;k 2ou/mi v'^— fe\ iM h >';p;\* u > ^-eti^n 20 m 

iJ-FsltC 1 /imol (O H202*^^fK$n§^m^ttSr lU *;V®3fc^^ti 
12880mM-ii:Lfco 
FAOD(0.4umt.5.08xlO-9mol)> FAOD ^iiXSm^(0 20 ^§^;i^C!) 
10 cytZ«62(l.01xlO-7moD. ^fc^S FAOD *3J;lK pytZ)662^J;rXl^37>/'?i^«© BSA 
<&fflViT> ^M2tR#JcFAOD/&^H^^b$nfe»^«ffi&f^^L;feo 

-feji/tciomM u >m^«mpH7.o)^An. pt^^^-x-ij^— i:bT. mm^. 

ImMm-PMS ^Sn;^, 10ml <t b, T;i/3'>^il^b7to f^Mm^arb 

15 Ag/AgCl«^^fflVifeo aiJ^^5^T25'C. H3JP«'fe+100mV vs Ag/AgCl ^^ff o 

^ OA <i: Life, U r^l/— 3 >i3—^^m 9 tC^-To FAOD 

20 FAOD©^^. FAOD+IOOBSA ©HffitClf^. mAmi^ff^^Tco U^^. m-PMS 

25 McaliB ^^Ti^m^ cytboez iKD^^'EU *^$ff o (010) . B.coJi (Dm 
W<D\iS.ii^lZ Salmonella typhi CL18 t KfirihM pe565sC092 {:it>7K^tt qytZisez 

J^HK<i:LT^e.nTVi^ PasteureUa multocida PM70 t)*Sl^ii^^t" S5^J 
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3&t#e>*1.feo Streptococcus pneumoniae R6 © PskpA ^>/1i7^ 619 
© 210^280 ^^(C<£Viffllltt^J!gJ&?6^b;fe, Pneumococcal surfece piotain 
A(PspA):$^ yn^mU^^U i'(D^^!S®lH@Ta& § S.pneumoniae (DWMM <D 
^^tbT#;^e>nTVi^i$^>/\°^7H-e2feD. il© 619 n^^(D^^^<Da^ 

Hisl02 5&«##$n, BB^J^#:*t?« C 5^«^«K*««#$nTViS ^1 t.m^i(^^ 1iL 
(01 1) „ C©i^mS:*)i:{C(yt^^20l£#:^jt-h-T?«#$nTViSBS^H 

^E-r^Zli:^:. ^hMihm&t^ 61-65#@(->i^:^;He^J^I^<)©Phe 
-^lOSSe^Tyr^S. ^Ai^^SH^f ^ 102 His ^^^-^tT^Si^^ 

^i#^®S(D^#fe«t^T?#feo ^©^m« cytb562 i«3g/&^'m<B(bTVi-g> cytc' 
A jfi^fC-ag-r -5 ^mmr ^ y m(82Phe,86Trp, 125Phe)75^^#$ nx -5 
15 ^-g^i:— (PC Weber, FR Salemme (1981) J.BioLChem. 256, 7702-7704) . 
cytc'« <ytb662 1 l^^f' 4- a ^ U ^ > H;!/*?^*!^ ^1 (D±i^m7^i!)m C 

t^e> qytc'-<ytb662©^A^iBB'&"r^ 102His(cytb662) 122His(qytc')©52:#:a*)7a: 

20 (cytb562:61Pbe,65Phe,105'iyr)(cytc':82Phe,86Trp,125Phe)©^S t ^A t ©IB 
S^<Ktt;&^£&§ CI <i:7&^^$tlfe (PC Weber, FR Salemme (19§D J.BioLChem. 256, 
7702-7704; Hamada K, PH Bethget and FS Mathews (1995) J.Mol.BioL 247 947-962; 
PD Barker and AR Fersht'(l999) Biochemistry 38, 8657-8670) o cytbsea ©-^ A \'i 
mm(l>m7im&<D:^^>y hiZ^mV^ h^At-e©fl[I^©:/ntr:^>^dt^ 

25 ^fw^ffibfcJKiiTl02His t TMetfcBB&^nTViS, ^:©<t^. ^Ajff^lte: 
65Phe (DmmitZfU h^AtWMMb. ^^^-^^J^fifebTVi-S^ 

6iPhe,i05Tyr>bynh^Atffisf^ffiLTViSJii}&^e». Jine>©^s 
75^^A<D@Bi«3jcag;^^^xab^t#^e>n^o ^fc. ^A^^ia^-r-5 

Hisl02(cytc':i22)^ Met7(cytc':i6 not cooTdinated^(DlL't^^^-&:M:l'i cyt © 1,4 
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^^^—JVm^'r^ Cysll8,121 ®3i^6<];^^«5&5cyti)562(^> 98Arg,101Tyr 

•5 = 

HMM 1 3 K. pneviinoniae ffi5fe-> h ^ P— A C b 5 6 2 (Pmm 

Klebsiella pneumoniae MGH78578 O^li $ titz.^ J Alt^ ^ t JC. 
BLAST ^ffl ViT Escherichia coH B ©zK^'l^v' h ^ n— A(cybC)b562 ® J 

^•^m^. mmn^^ h(Ncoi/BamHi)s:^s-rs:/^-r^-s:^fhb, Jin 

^fflViT. K pnetunoniae NCTC418 d^/ AtC^bT PCRifili^ff oifet ^:^> 
3i«5)400bp(7>ii4i^)¥*^#&n:fco SKOmSiE^iM. cybC3te^tJt|!^-r:6t. 
Jie^lx^;PT 70%. 67%©*0l^'l4*^bTVi;^ (012) , 

20 ;i©PCR^i^<Z)NcoI-BamHI^K-^> HMM 1 fCta«0^^^57 3'— 
Klebsiella pnevunoniae S5f5® h D— A Cb562 (KNcyt.b) ^ n — Kt'^jl 
&?&'^ty:*cM®^^«bfc^*. g^V^ffi#:^#feo ;i(D®#(D^U liZ-^XA- 
25 M^a-JCv- hi^o— ACDm-ftM (4 18 nm) ^^XS^^im (4 2 8 nm, 5 6 
2nm) fcJ|#ifee?)}^H-iJ7 5&t^Je)e>nfe, 
KNcyt.b cDift^^fi^^TCDck^ f::ff KNcyt.b HT-SJt^^^-g-tf 

»M DH5 a ^ LB 37^:, 200rpm, 7L 7. L fcM. 7,000 X g, 

5min,4'CJCTa®> 50mMp.p.b.(pH7.0)"ei5fe?^^.-80'CT— SfeJ^^b/to 31® 
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50mMp.p.b.(pH7.0)J2:M2SbTSl!Mb. 3§iL^^^g|(lO,OOOXg,20mm.4'C) 

pH7 lif3:^J:-^\Z NaOH <S:Jn;lfeo ®^^i>^^(5,0000rpm, 60mm, 4t:)^fTo 
T±«^lElJRb> lOmMMOPS ^«^(pH7.2)Tr— Bjfe^W b;^Co C©+h>>^;U 

5 icMb, :7 3lU^>T>'^b;^^U':7i^ mmm.iomM.) ^mmvx. cyt b^ez^mit 

5PW. a; lOmM MOPS pH7.2, B; 300mM NaCl,10mM MOPS pH7.2. >^X 
>h 80%, 9;^3^A^«)^3J:t^^*;i'itia(Superdex200, SOOmMNaav lOmM 
MOPSpH7.2^S:fTViT, lti8pytZ)S62*#fcO-^ PEGJtJS^frofc. SDS- 

10 PAGE ^ffoifctc:^. i4kDa#3fil;:v'>^^;wx>K*t^je)e.ti;fc. 

KNcyt.b CDig^ttij;T(7)«fc -5 bT^se):^, 300nin~600nm (D^'fbMT.^i^ 
h;i/^a'J^U> mitmiZWmmfS: tf-i? (418nm,533imi)^5SMb;^m(Cjl7U^J 

(427nm,531nm,562nm)^a!l^b;to MtcM© ABS662im>-ABS678nm O®^^© 
15 ^7s^^V)V^i!^}sbX. E.coliB65fecytb662®^;i/®3fe»*«ViTOT®ti-# 
^: 

KNqyt.b WkMxxM) = ABSsejsnm-STSnm X 24.6 X ?&3|R^^ 

^MM 14 K pneumoniae fejfeg) i^h^U — A Cb662 CD^-fbilTcgfe 
20 PQQGDH-BtC^ PQQ> CaCU l/iM-lmM) Sriin;!^ ^M-^iJ^n-ft; 

(30 ^)^^krz.mi. +)->y;i'f 50^e>c»3ppj^ pqq ^e^< fede)-%^*f(iomM 

MOPSpH7.0, lmMCaCl2)*ffo;fco c:n*^^-tf>7';l't UT, 0.5U ® 
GDH-B fc^LT!!#^^g^;i/*(D KNcyt.b ^iP^. 50mM)2: 
^jPbT. W^nm^fz. V) OrnTtm cytb m<DmiSa^ 562mn t 578nm 00^:^^ 

25 ^ h;i/i; t):*«>:/bo pqqgdh - b #&T{c:fett§i^;i.a-x^jnfcJ;oT^7n 

fc!-i7©iiinJ>&t^e.nfeo ^fe, pqqgdh - B ®Ji^(mol/l)fc>t*-r-S KNcyt.b 

(DM7€m(Dmmz:^\f^xmm^^^ii^M^n^ mi 3) o -TT^t^-s. KNoyt-b 
t. PQQGDH-B iKDmcDjM.mm'^^Wj-Amm-^tircio 

mmmi 5 POQGDH^rKpneimiomae a5feg)e^K^a'-ACb562/&^BI^ 
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PQQGDH(25uiiit,0.64xlO-i«>mol):fei<y?IISfi^ 1 3 7?Sil^b;feKN 
cyt.h562-^>'f MmmO) 100 i^'EJVm. 0.64xlO«mo])S^ViT. ^»J2<h|lI 

5 mMizMZ ImM CaCk ^^t? lOmM MOPS M«^(pH7.0) ^ Atl, ^ y'-^ 
JL-^—tVX. ^ii^l0inM7xUv'7>'fb;*7U':7A*JPA.. 10ml 

m^^Av. -fe^+f— <£f^fiKb7fc. m&itmmms iimmizff^rco pqqgd 

10 H*3J:<:^KNcyt.b:&tHJ£'ft;;^nTVi-5«@H. P QQGDH(D^ifm^^f^n 

15 au^-s-fe^u— tbT^t^T^.'S. 



1 



I 
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mm. 

itmm. 7juzi-)vm^mm. :ff^^h-xmimm. }dvju}f>mm<mm. 

Mo 

6 . m^e^seK:ot>^ h ^ n-A b 5 6 2 T^^. if:^3g 1 mmoymmnmo 

15 7 . «^eMSS*^SB^J#-^ 6 0Ala24;&^e»Argl29 ^fcttfiB^J# 
#8<7)A1 a 2 4d^e>Ar g 1 2 S^T^ymSB^J^WT-S^eMTa&S, It^ 

20 Ab 5 6 2 Tfab^it^:^ 1 fBm®^^«Mo 

5 6 2Tfe^, m^mimm.<Dmmmmo 

25 12. m^k5l7n»m*^:7;i/i7 h i^jvy >m<mm^$> K> . m^f-B^W^nifi 

z^h^ p— A b 5 6 2 Tafes^ m^m 1 wM<Dmmmmo 

D-Ab 5 6 2Tfe-?). 1 IB^ODS^^S^. 
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mm (PQQGDH) T^t), m^^mm^m^'^i^h^a—Ah 5 6 2i^$>^^ m 
m^Bmmi^n-^^'^ h ^ d-a b s e 2 Ta&^. mim 1 mm.<Dmmmm. 

1 7 . j^ffiiTK^P^tv' biJ^ n-Ab 5 6 2 ii-fy^it^miz^m-^n^ 

1 8 . mmib^i^}V^)VTJVy'\i FSrffl ViTfrtotife'fex^'ra&S. 16^ 

10 fctt 1 7 iz^m(ommnmo 

1 9. ->hi^n— Ab 5 6 2-^^i^mm^Mi^h^U—2^h 5 6 2T^^»:^J^ 
6, 9, 10. 11, 12, 14, 15, 17:^J:U1 8<Di^^'fnmz^m<Dm 

15 Sr#ittr§-fe>lJ— o 

2 1 . «^;^ -T^^r x-i57 - Sr ;S e> fC-g-tf. W^^B 2 0 IH«® -fe >-y— » 

20 2 3. PQQGDHiv-h^n-A C t5&^'^<i$nfeWrMS±lC^«$ 

2 4. PQQGDHt;^Mtt>'h:J7P-i:,b 5 6 2 iz-fy^^m^ntz^Wi'Vmm 
±{C^«$nT^O, «^^'7^W'X-i$^-;«|t:7a:iJ>'T>>fb;<JU'^AT*S. If 
25 ^:«2 llH«GCD-fe>1^— o 
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